for T = 298 K for a 1:1 ion valence electrolyte. Z is the absolute valence of the electrolyte, is the surface charge density in e -/Å 2 , and C is the concentration of electrolyte in mol/L. o is in units of volts.
The electrostatic energy as a function of protein orientation was calculated by applying the same rigid body rotations to the NMR structure of MA as described for reflectivity fitting. The partial charge for each atom of MA was assigned using the CHARMM22 force field (3). For each protein orientation, the total electrostatic energy, E, was computed as
where dQ i is the partial charge of atom i and z i is the distance of that atom from the membrane surface, as determined by the protein orientation. The sum is over all N atoms of the MA protein. This application of Gouy-Chapman theory is deemed sufficient for a first approximation of electrostatic interactions as a function of MA orientation. Application of the full Poisson-Boltzmann equation and atomistic representations of membranes have been reported elsewhere (4-6). Figure S1 . Two Euler angles, and , are used to define the orientation of the protein at the membrane surface. Further description of the polar rotation angles is provided in the Materials and Methods section of the main text. Fig. S3 . The neat bilayer (black), and tBLM with 1 μmol/L MA (blue) and 10 μmol/L MA (red) were all fitted with shared parameters for each isotopic contrast. Although they were not coupled in the fit, the profiles at 1 and 10 μmol/L MA retain the same general structure in the region attributed to the protein contribution to the SLD, suggesting that MA binds to the interface in a monomolecular layer in which the protein attains a specific conformation and orientation.
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